ABSTRACT -A simple and sensitive analytical method was developed using gas chromatography with electron capture detector (GC-ECD) and gas chromatography-mass spectrometry (GC-MS) for determination of Picoxystrobin in agricultural products (apple, hulled rice, mushroom, pepper, soybean, and mandarin). Picoxystrobin residues were extracted with acetonitrile, partitioned with saline water, and then they were cleaned up on a florisil solid-phase extraction (SPE) cartridge to obtain an extract suitable for analysis by GC-ECD and GC-MS. The method was validated using 6 agricultural product samples spiked with Picoxystrobin at different concentration levels (0.02, 0.05 and 0.5 mg/L). Average recoveries of Picoxystrobin (using each concentration three replicates) ranged 64.0~98.3% with relative standard deviations less than 10%, calibration solutions concentration in the range 0.1~5 mg/L, and limit of detection (LOD) and limit of quantification (LOQ) were 0.005 and 0.02 mg/L, respectively. The result showed that the developed analytical method is suitable for Picoxystrobin determination in agricultural products.
Introduction
Picoxystrobin, methyl (E)3-methoxy-2-{2-[6-(trifluoromethyl)-2-pyridyloxymethyl]phenyl}acrylate, is the broad spectrum strobilurin fungicide for the control of yellow, brown and crown rusts, powdery mildew, sooty mold, net and leaf blotch, and tan spot on cereal crops, including wheat, barley, and oats [1] [2] [3] . It discovered and developed as Acanto by Zeneca Agrochemicals (now Syngenta) in 2002 4) . It blocks the electron transport between cytochrom b and cytochrom c1, which causes inhibition of ATP formation and mitochondrial respiration 4, 5) . . In republic of Korea, Picoxystrobin was approved in 2011 9) and it has been registered for controlling anthracnose, downy mildew, phytophthora blight and phomopsis blight in persimmon, pepper, apple and cucumber 10) . The MRL of Picoxystrobin in republic of Korea was set to pepper (0.5 mg/ kg), apple (0.3 mg/kg), persimmon (1.0 mg/kg), and cucumber (1.0 mg/kg) 11, 12) . Picoxystrobin has a wide range of applications and is commonly used in agriculture; so it is necessary to determine levels of Picoxystrobin residues in agricultural products. Therefore, very reliable and sensitive analytical method for determining Picoxystrobin residues is required. A number of analytical methods have been reported for the determination of fungicide residues, using solid-phase micro extraction (SPME) 13) , supercritical fluid extraction (SFE) 14) , and matrix solid-phase dispersion (MSPD) 15) . These methods have the advantages of simplicity and rapidity. However, it is difficult to use those methods in research and official laboratories because of the need of specific and expensive laboratory tools and skilled personnel. Moreover, there is little work to develop the analytical method using high-performance liquid chromatography (HPLC) or gas chromatography (GC). Therefore, the objective of this study was to develop a routine analytical method including liquid-liquid partition, solidphase extraction, and GC analysis for Picoxystrobin in apple, hulled rice, mushroom, pepper, soybean, and mandarin. Table 1 . Pesticide grade acetone, acetonitrile, and n-hexane were purchased from Merck (Darmstadt, Germany). Other reagents such as sodium chloride and sodium sulfate anhydrous were purchased from Wako (Japan). Florisil cartridge (SPE, 6CC, 1 g) and 0.45 µm GHP syringe filter were purchased from Waters (USA) and General Electric Company (USA), respectively.
Picoxystrobin was approved in the European

Materials and Methods
Standards, Reagents, and Samples
To prepare applicability in a variety of agricultural products, apple and mandarin (fruits), hulled rice (cereal grains), oyster mushroom (mushrooms), pepper (vegetables), and soybean (beans) were selected as the representative crops. Agricultural products used in this experiment were purchased from nation's major retailer.
Stock and working standard solution
Standard stock solution of Picoxystrobin was prepared in acetone at 500 µg/mL and stored in a freezer at −18 o C. The stock standard solutions were used for up to 3 months. Suitable concentrations of working standards were prepared from stock solutions by serial dilution using acetone, immediately prior to sample preparation.
Extraction procedure
Each 20 g of the apple, hulled rice, mushroom, pepper, soybean, and mandarin samples were weighed out and homogenized with 100 mL of acetonitrile for 10 min (In case of dried samples like hulled rice and soybean water addition hydration step is required prior to acetonitrile extraction). The homogenized samples were conducted vacuum filtration, and then transferred to 500 mL separatory funnel. 10 g of sodium chloride was added and then vigorously shaken for 30 min. The eluent (acetonitrile layer) which passed through anhydrous sodium sulfate for dehydration was collected into a round bottom flask and evaporated to near dryness by rotary evaporator at 40 o C. Finally make up with 5 mL of 20% acetone in n-hexane.
Purification procedure
For conditioning the SPE-Florisil cartridge, 10 mL of nhexane and 10 mL of 20% acetone in n-hexane were added and discarded. Extracted solution in 5 mL of 20% acetone in n-hexane was introduced into the florisil cartridge and the eluate was collected into a 50 mL-round bottomed flask. The analytes were then eluted with 5 mL of 20% acetone in nhexane. The eluate was evaporated to dryness by a rotary evaporator and the concentrated residue was dissolved in 2 mL of acetone and filtered through a 0.45 µm GHP syringe filter. Extraction and purification procedures were illustrated as Fig. 1 .
Chromatic Separation Parameters
The acetone solution obtained was analyzed by gas chromatography (Agilent 7890, USA) equipped with DB-5 (50 m × 0.25 mm i.d × 0.25 µm film thickness) column and 
